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Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

January 15, 2003

First-Floor Collapse During Residential Basement Fire Claims the
Life of Two Fire Fighters (Career and Volunteer) and Injures a
Career Fire Fighter Captain - New York

SUMMARY

On March 7, 2002, a 28-year-old male volunteer
firefighter (Victim#1) and a41-year-old maecareer
firefighter (Victim#2) died after becoming trapped
inthebasement. Victim#1 manned thenozzlewnhile
Victim#2 provided backup on the handline asthey
entered thehouse. After entering the structure, the
floor collgpsed, trapping both victimsin thebasement.
A career firefighter captainjoining thefirefighters
near thetime of the collapsewasinjured trying to
rescue one of the fire fighters. Crew members
responded immediately and attempted to rescuethe
victims, however, the heat and flamesovercameboth
victimsand eliminated any rescue effortsfromthe
garage entrance. NIOSH investigators concluded
that, to minimizetherisk of smilar occurrences, fire
departmentsshould

* ensure that the Incident Commander is
clearly identified as the only individual
responsiblefor the overall coordination and
direction of all activities at an incident

Front of Sructure

ensure that the Incident Commander
conveys strategic decisions to all
suppression crews on the fireground and
continually reevaluates the fire condition

ensurethat I ncident Command conductsan
initial size-up of the incident before initi-
ating fire fighting efforts and continually
evaluatestherisk versusgain during opera-
tions at an incident

ensurethat firefightersfromtheventilation
crew and the attack crew coordinate their
efforts

ensure that fire fighters report conditions
and hazards encountered to their team
leader or I ncident Commander

ensurefirefightersaretrainedto recognize
the danger of operating above afire

The FireFighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialiststo develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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INTRODUCTION

On March 7, 2002, a 28-year-old male volunteer
firefighter (Victim#1) and a41-year-old maecareer
firefighter (Victim#2) died after becoming trapped
inthe basement when thefloor collapsed whilethey
were advancing a handline on the first floor of a
resdentid structure. A career firefighter cgptainwas
injured in arescue attempt. On March 11, 2002,
the U.S. FireAdministration notified the National

Institute for Occupational Safety and Health
(NIOSH) of thisincident. OnApril 15, 2002, two
Safety and Occupational Hedlth Specidistsfromthe
NIOSH Fire Fighter Fatality Investigation and
Prevention Program investigated this incident.
M eetingsand interviewswere conducted with the
county fire coordinator, the county sheriff, and
members of the fire departmentswho were at the
scene. The investigators reviewed the victims

training records, the departments stlandard operating
procedures (SOPs), the county fire investigation
report, thefire department’ sincident report, and a
transcription of thedispatchtapes. Theincident site
wasvisited and photographed.

The combination department in command of this
incident iscomprised of 51 uniformedfirefighters.
Thedepartment servesapopul ation of approximeately
4,000 inageographical areaof about 49 square
miles

Both victimsand theinjured captain werefroma
combination fire department providing mutual aid
during thisincident. Thedepartment iscomprised of
77 uniformed firefighters. Thedepartment servesa
popul ation of gpproximately 9,500 inageographica
areaof about 23 square miles.

Training

The State of New York requiresfire departmentsto
train career firefighterstoaminimumIevel equivaent
to National Fire Protection Association (NFPA)
1001 Levelsl and Il when the department employs

sx or morecareer firefighters. Thisstandardisnot
required for volunteer firefighters. Victim#1 had
received thefollowing training: apparatusoperator,
wildlandfiresuppresson, rescuetechnician, confined
gpaceawareness, hazardousmateria sfirst responder
operations, State building code compliance
technician program, coaching theemergency vehicle
operator, hazardous materials awareness, engine
company operations, firefighter survival, andfire
fighting essentids. Victim#1 had over 5yearsof fire
fighting experience. Victim #2 had received State
building codecompliancecertificationandtrainingin
firefighting essentials, pump operations, radiation
safety, inspecting existing structures, low-rise
resdentid congtruction, generd building congruction,
and basicwildland fire suppression. Victim#2 had
over 11 yearsof firefighting experience.

Sructure

Thestructureinvolved in thisincident was atwo-
gory, wood-frame, sngle-family dwelingwithaone-
story section that attached to atwo-stall garage. A
basement extended under the two-story and one-
story sectionsof thehouse, but it did not extend under
thegarage. Thefoundation and basement walswere
made of hollow masonry blocks.

Theroof system consisted of pre-engineered trusses
covered by plywood and asphalt shingles. The
exterior wallswere cedar clapboard siding over 2
by 4 wood-frame construction. The basement and
garagefloorswereconcretedab. Thefloor system
throughout thefirst and second floors of the house
consisted of lightweight, pre-engineered trusses
covered with plywood sheathing and variousfloor
coverings.

Weather

Thewegther conditionsduring thetimeof thisincident
included anaverageambient air temperatureof 33°F,
arelative humidity of 92%, averagewind speed of 3
mph, and abarometric pressure of 29.94 Mb Hg.
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INVESTIGATION

At approximately 1920 hours Central Dispatch
notified the commanding combination department of
abasement fireinaresdentia sructure. TheAssgtant
Chief arrived on the scenein Car 4 (C4) at 1928
hours and assumed Incident Command (1C). He
notified Centra Dispatch of abasement firewitha
light smoke conditioninthe garage of atwo-story
wood-frame residence. The IC met with the
homeowner who informed him that hewasgrinding
metal in the basement and that sparks from the
grinding operation had entered a void in the
suspended ceiling and ignited accumul ated dust and
lint fromthedryer. Theowner reported that he had
tried to put out thefirewith agarden hose until the
water pumpfailed. ThelC obtained thelocation of
thefire and asked the owner to direct him to any
other entrances into the basement. The owner
informedthelCthat astairway insdetherear of the
garageled to theroom wherethefirewaslocated
and that another door to the basement was|ocated
at ground level at therear of the tructure (Diagram
#1).

ThelC calledfor asecond alarm at 1930 hoursjust
after Tanker/Pumper 2 (TP2) arrived on the scene
with aLieutenant, adriver/operator, and threefire
fighters, and parked inthedriveway betweenthelC
and the structure. The IC ordered a 1 3/4-inch
preconnect to be pulled off TP2 and directed acrew
of twofirefightersthrough thegaragedownthedairs
tothefire. At 1933 hours Rescue 1l (R1) arrived
with acrew of sevenfirefighters. ThelCdirecteda
three-man crew to pull the other 1 3/4-inch
preconnect off TP2 and to make forcible entry
through thedoor on Side 3. At approximately 1934
hours another Assistant Chief with the department
arrived and took over asthe Officer in Charge (OIC)
of operationson Side 3. At approximately 1935
hoursTanker 1 (TA1) arrived with 2,000 gallonsof
water. ThelC ordered TA1to position at theend of
thedriveway sothat it could receivewater shuttles

and could supply thewater to TP2 through a4-inch
supply line (Diagram#2).

The two-man crew attempted to advance the
handline down the garage stairsinto the basement.
Flameswereexiting the basement through the top of
the open door at the base of the steps (Photo #1).
Thecrew operated the nozzle ontheflamesbut could
not reach the seat of thefireastheflamesrolled up
theceiling of the stairsinto the garage behind them.
They pulled back to the top of the stairs. The
nozzleman operated the handlineon theflameswhile
his backup checked for extension in aroom just
inside the house that was accessed through aman
door inthegarage. Note: Theroomjust insidethe
housewasa laundry/bath area. Theorigin of the
firewasin the suspended ceiling of the workshop
in the basement directly under this room. He
found no extens onwith amoderate smokecondition
andvery littleheat. Hethenreturnedto hisposition
asbackup onthe handlineat thetop of thestairsin
the back of thegarage. The crew attempted to go
back down the stairs but could not push back the
flames. They took the hosdlinewith themto recheck
theinterior throughtheman door inthegarage. The
door was extremely hot. Just asthey opened the
door, thenozzleman'slow air darm sounded. They
closed the door and set the handline on the garage
floor (Diagram #1). Upon exiting the garage to
exchangethar ar tanks, they saw afirefighter arriving
fromamutual aid department and requested to be
relieved.

During thistime, thecrew at Sde 3 gained entry into
the basement and encountered a light smoke
condition with no fire and very little heat. They
experienced low-pressure problemswhiletrying to
advancethe 1 3/4-inch handline. Note: Itisbelieved
that pressure was lost in the handline due to a
stone which stripped out the ball valve which
entered the mechanical system of TP2 at an
unknowntime. The OIC notified the | C that they
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could not advancedueto thelack of water. ThelC
ordered theremaining crew of R1toadvancea2 1/
2-inchlineto Side3. Thecrew advanced the2 1/2-
inch handlineonly 3to 5 feet into the structurefrom
Side 3. The smoke and heat conditions were
increasing beforethey wererelieved onthehandline
by an engine crew (E5) that had just arrived froma
mutua ad department.

At 1944 hours Truck 32 (TK32) fromamutual aid
department arrived with adriver, firefighter, Victim
#1, and Victim#2. They reported to their Deputy
Chief (C2), who received instructionsfromtheC
to conduct ventilation. Victim#1,Victim#2, and C2
cut a4-foot by 6-foot holein theroof, which still
had acovering of iceonit, and released heavy smoke
and heat. ThelC then requested thetruck crew to
report theinterior conditionsthrough thefront door.

At approximately 1958 hours, thecrew from TK32
exited the roof and met the Captain from their
department and a County Fire Coordinator (CC1)
who both had just arrived. The County Fire
Coordinator informed theroof crew that theinitial
crew had requested relief on the handlineremaining
inthegarage. Victim#2 instructed the Captainto
gear up to provide backup onthehandline. Victim
#1 picked up the nozzle and Victim #2 provided
backup asthey entered the house through the door
insgdethegarage.

During this time at Side 3, the crew from ES5,
consgting of an officer operating thenozzleandthree
firefightersproviding backup, entered the basement.
Thecrew madeit tothedoor leading tothefireroom
and encountered firerolling acrosstheceiling. The
officer opened the nozzle and attacked thefireinthe
workshop area. They lost pressureinthe handline
and wereforced to back out of the basement. Note:
It is believed water pressure was lost during the
transfer to a tanker relay operation which
included TA1 drafting froma portable water tank.

The portable water tank was setup in the road to
receive water shuttles from responding tankers.
Thisfire district does not have a water hydrant
system and the cold temperatures hampered
drafting fromtherural water supply system. While
backing out of the basement, the crew heard a
rumble, possibly from the floor collapse at
approximately 2000 hours.

The Captain geared up and followed thehandlineto
the doorway where he encountered intense heat, but
he could not see any flames. The Captain was
unawarethefloor had collapsed but heard Victim
#2 yelling for assistance. He did not hear nor see
Victim #1. Victim #2 was standing on top of a
workbench inthe basement with hishead still below
floor level. (Diagram#3 & Photo#1). TheCaptain
attemptedtolift Victim#2 out of the basement from
thedoorway. During thistimefirebeganrolling out
from the top of the doorway. The Captain’'sarm
and helmet were on fire and his faceshield was
melting. The Captain grabbed Victim#2'sair pack
harness, and whileattempting to lift him out, Victim
#2 grabbed the Captain’shigh-pressurehose, ripping
themask fromhisface. The captain received second
degree and partial thickness burnsto hisface and
was forced to exit the garage and was later
transported to aloca hospital where hewastreated.
The CC1 and C2 then attempted to remove Victim
#2, but they were overcome by intense flames
shooting through the doorway from the basement,
eliminating further rescue attemptsfromthegarage
area. The area of entrapment was inaccessible
through Side 3duetothecollgpse. At gpproximately
2330 hours, crewsbreached thefoundation wall on
Side 3 and recovered both victims.

CAUSE OF DEATH

Thecounty medicd examiner ligedthecauseof degth
for both victimsas asphyxiadueto theinhal ation of
smoke and soot.
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RECOMMENDATIONS/DISCUSSIONS
Recommendation #1: Fire departments should
ensurethat the Incident Commander isclearly
identified asthe only individual responsiblefor
the overall coordination and direction of all
activities at an incident.!

Discussion: TheIncident Commander (1C) should
be responsible for the overall coordination and
direction of dl activitiesat anincident. Theincident
management system shall clearly identify whoisin
overdl command at the scenefor the duration of the
incident. The I C shall make assignmentsbased on
the availability, qualifications, and expertise of
individuds. Itisimperativethat thelC clearly bein
chargeof al operationson thefireground to ensure
the successful completion of an operation. This
incident had an established IC, but some of the
operationsat thisparticular incident were directed
by personnel other than the | C, and some operations
werenot inlinewiththetacticsof thel C. Aneffective
fireground operation revolves around one IC.
Companiesresponding asassigned or mutual aid
companiesmust ensurethat they report tothel Cto
establishaunified command system. If thereisno
command, or if there are multiple commands,
fireground operations can quickly break down.

Recommendation #2: Fire departments should
ensure that the Incident Commander conveys
strategic decisions to all suppression crews on
the fireground and continually reevaluates the
fire condition.?®

Discussion: TheIncident Commander (1C) should
deve op fireground strategiesto support theincident
action plan and manageassigned personnel. ThelC
shouldroutindy eva uatetheeffectsof initid decisons,
reevaluatefire conditions, and finetunethe attack
plan, making changes when necessary. Upon
reeva uating thefireconditions, thel C should convey
safety-related information to all personnel and

maintai n incident command communications. On
small fireground operations, thisinformation could
berelayed through face-to-face contact. However,
on larger fireground operations, as crewsbecome
spread out, the use of two-way radios may be
needed.

Fromtheinitid report obtained from the homeowner,
thel C estimated thefire could easily beextinguished
fromthegarwell inthegarage. Thefiresprogresson
during thetimethe owner tried to suppressit, and
thetimeit took the department to arriveonthescene,
did not alow theinitial crew to enter the basement
from the garage stairsto attack the seat of thefire.
Congtantly reeval uating thefire conditionsprovides
an opportunity to changetheoffensivetactics, inthis
caseto confinethefireand pushit to whereit was
naturaly venting, up thestairwell into thegarage.

Recommendation #3: Fire departments should
ensure that Incident Command conducts an
initial size-up of the incident before initiating
fire fighting efforts and continually evaluates
the risk versus gain during operations at an
incident.? 410

Discussion: Oneof themost important Sze-up duties
of the first-in officers is locating the fire and
determining itsseverity. Thisinformation laysthe
foundationfor theentire operation. It determinesthe
number of firefightersand the amount of apparatus
and equipment needed to control the blaze, assists
in determining the most effective point of fire
extinguishment attack, and themost effectivemethod
of venting heat and smoke. A proper size-up begins
from the moment the alarm is received, and it
continuesuntil thefireisunder control. Severd factors
must be evaluated in conducting thesize-up - e.g.,
typeof structure, timeof day, contentsof thestructure,
potential hazards, etc. Thesize-up shouldasoinclude
risk versus gain during incident operations. The
following factorsareimportant considerations:

Page5



‘@ Fire Fighter Fatality Investigation

And Prevention Program
First-Floor Collapse During Residential Basement Fire Claims the Life of Two Fire Fighters
(Career and Volunteer) and Injures a Career Fire Fighter Captain - New York

Fatality Assessment and Control Evaluation
Investigative Report #~2002-06

1. Available resources. The resources
availableat thetimeof thefireshould dictate
the strategy used during fireground
operations. Theresourcesshouldinclude
firefightersand equipment aswell asincident
location, water resources, and weather
conditions. Inrurd locations, natural water
resourcesmay be sparseand can beaffected
by the weather. These resources can be
identified duringtheinitid 9ze-upand should
be continually eval uated to determineif any
changes in strategy need to be made. If
water problems occur during an operation,
adefensiveattack should be considered.

2. Type of construction. The type of
construction will be one of the most
important areas to identify. The type of
structure could provide the Incident
Commander information such as how the
building may hold up under fireconditions,
or if the building is generally subject to
collgpse under fireconditions. Onetype of
construction component isthelightweight
truss. Itisgeneraly formed by 2- by 4-inch
or 2- by 6-inch lumber, attached together
withmetal gusset plates. Thestructura idea
of thelightweight trussisto distributeloads
over alargearea. Standard fireengineering
calculations show that lightweight trusses
maly be expected to collapse after about 10
minutesinafully developedfire.

3. Timeconsder ations. Information such
astime of incident, timefirewasburning
beforearrival, timefirewasburning after
arrival, and type of attack, is some of the
most important information the Incident
Commander could have.

Discussion: Firecan quickly spread upward into the
structure, causing potential problems such as a
flashover, a backdraft, or a weakened structure.
Ventilation timing isextremely important and must
be carefully coordinated between both fire attack
and ventilation crews. Idedlly, ventilation should
occur just prior to interior crews advancing their
hoselines. Proper venting of heat and smokefrom
buildings can reduce the possibility of dangerous
gtuationsthat confront firefighters. Thefirefighters
performing ventilation tasks should be in
communicatiionwiththefirefightersattackingthefire
or entering the structureto coordinatetheir efforts.
Inthisincident, ventilation of the basement wasnot
performed onthefireground. Thefirewasventing
itself up the stairway inthe garagewheretheinitia
attack crew wastrying to makeentry tothefireroom.
Venting thefirst floor abovethefirein conjunction
with venting theroof may havereleased the heat and
smoketrapped ins de the basement and allowed the
crew to attack the seat of thefirefrom the garage
stairwell. Another option might havebeento alow
thefireto vent up the stairwell inthe garagewhile
making an attack from Side 3. Thisoption did not
develop dueto theloss of water on Side 3.

Recommendation #5: Fire departments should
ensure that fire fighters report conditions and
hazards encountered to their team leader or
I ncident Commander.™

Discussion: Individua firefightersshould keep their
team |leader (asenior firefighter or officer) advised
of conditions and hazards they find as work is
performed. Theteam|eader canrelay conditionsand
hazardsencountered (i.e., not finding the seat of the
fire) by their crew to the Incident Commander (IC)
by portableradio or face-to-face communications.

Recommendation #4: Fire departments should Thisinformationwould alow thel Cto continuously
ensure that fire fighters from the ventilation evaluate the risks and benefits of tasks being
crew and the attack crew coordinate their performedonthefireground.

efforts.2*
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Recommendation #6: Fire departments should
ensurefirefightersaretrained to recognizethe
danger of operating above a fire.1213

Discussion: Thedanger of being trapped abovea
fireisgreatly influenced by the construction of the
burning building. Of the five basic building
construction types (fireresistive, noncombustible,
ordinary construction, heavy timber, and wood-
frame) thegreatest danger to afirefighter who must
operate above the fire is posed by wood-frame
construction. Vertical firespreadismorerapidin
thistypeof structure. Flamesmay spread verticaly
andtrapfirefightersoperating abovethefireinfour
ways. up the interior stairs, through windows
(autoexposure), within conceal ed spaces, or up the
combustibleexterior sding. Extreme caution must
beusedindetermining if thestructura stability of the
flooring systemisadequatetofacilitatetheoperations.

Thefloorsof thestructureinvolvedinthisincident
cons sted of alightweight wooden pardld-chord truss
system. Thesetrussestypically consist of wooden
membersmeasuring 2 incheswideby 4inchesdeep
and areheld together by sheet metd surfacefasteners
referred to asgusset plates (Photo#2 ). The gusset
plates have numerous V-shaped points cut through
them that may penetrate the wood's surface
approximately 1/4inchto 1/2inch. Thissted plate
could act asaheat collector which can transfer heat
to the V-shaped points, destroying the tensioned
wood fibersholding the gusset platein place (Photo
#3). No specifictimelimit hasbeen established for
how long firefighters should operate under or on
trussfloorsthat areexposed tofire. Eventhough
standard fire engineering cal culations show that
lightweight trussesmay be expected to collgpse after
about 10 minutesin afully developedfire, itisnot
recommended that atimelimit beset. Whenitis
determined that the building’s trusses have been
exposed tofire, any firefightersoperating under or
abovethem should beimmediately evacuated.
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DOOR AT BASE OF
¥ STAIRS LEADING

Photo 1: Basement area into which victims fell
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Photo 2. Lightweight wooden parallel-chord truss

Page 10



Yy, . :
@’ ZUIM Fatality Assessment and Control Evaluation
‘ FireAFi%hFEer FatqlityFI)nvestigation I nveﬁi gative Report #F2002_06
n revention Program
First-Floor Collapse During Residential Basement Fire Claims the Life of Two Fire Fighters
(Career and Volunteer) and Injures a Career Fire Fighter Captain - New York

V-SHAPED POINTS OF A
GUSSET PLATE THAT HAVE
SEPARATED FROM THE TRUSS
MEMBERS

Photo 3. Failed floor truss
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